Invasion of human respiratory epithelial cells by Bordetella pertussis: possible role for a filamentous hemagglutinin Arg-Gly-Asp sequence and alpha5beta1 integrin.
Bordetella pertussis, the agent of whooping cough, is capable of invading human respiratory epithelial cells. In this study, we investigated the mechanisms by which B. pertussis invades the human lung epithelial cell line A549 and normal human bronchial epithelial (NHBE) cells. In vitro adhesion and invasion assays using both cell types with a virulent B. pertussis strain and its isogenic mutants revealed profound defects in a mutant deficient in filamentous hemagglutinin (FHA) expression. In addition, a mutant in which an FHA Arg-Gly-Asp (RGD) site had been changed to Arg-Ala-Asp had significantly diminished invasiveness, although its adhesiveness was comparable to that of the parental strain. Furthermore, a synthetic RGD-containing hexapeptide inhibited invasion of both cell types by the virulent strain. These results demonstrate that an RGD sequence of FHA is involved in B. pertussis invasion of epithelial cells in vitro. Monoclonal antibodies directed against human alpha5beta1 integrin, but not other integrins, blocked invasion, indicating that this integrin is involved in B. pertussis invasion. Taken together, these findings suggest that B. pertussis FHA may promote invasion of human respiratory epithelial cells through the interaction of its RGD sequence with host cell alpha5beta1 integrin.